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PURPOSE: To obtain a scanning optical microscope 
capable of fluorescence detection excellent in S/N and 
having no fluorescence crossover at the time of multiple 
coloring without using a filter or the like having 
wavelength depen dency as a photometry separation 
means. 

CONSTITUTION: This microscope is equipped with a 
laser light source means(a laser light source 1, a beam 
expander 2, a dichoric mirror 4, an XY scanning optical 
system 5, a pupil projection lens 6 and a microscope 7) 
for projecting the laser beam of at least single 
wavelength or more so as to irradiate a sample 19, and 
the photometry separating mean for guiding the 
fluorescence emitted from the sample 19 to 
photodetectors 13, 14 and 15 corresponding to variable 
width slits 10 to 12 via a grating 9 arranged on an optical 
path for photometry and single or more variable width 
slits (10, 11 and 12). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A flying spot microscope characterized by providing the following A laser light source 
means to scan a laser beam of single wavelength at least, and to irradiate a sample Detection 
optical system which detects light from said sample Image formation optical system which 
carries out image formation of the light from said sample It is at least one slit in which adjustable 
is possible about width of face of light introduced into confocal drawing arranged in a focal 
location of this image formation optical system, at least one grating which divides into two or 
more wavelength fluorescence which passed this confocal drawing, a photodetector which 
detects light from said sample in which the spectrum was carried out by this grating, and this 
photodetector from said grating. 

[Claim 2] Said laser light source means is a flying spot microscope according to claim 1 
characterized by carrying out outgoing radiation of at least two or more waves of laser beams, 
and irradiating a sample. 

[Claim 3] A flying spot microscope characterized by providing the following A laser light source 
means to scan a laser beam of single wavelength at least, and to irradiate a sample Detection 
optical system which detects light from said sample Image formation optical system which 
carries out image formation of the light from said sample A photodetector which detects light 
from a sample by which the spectrum was carried out with confocal drawing arranged in a focal 
location of this image formation optical system, collimation optical system which makes a parallel 
ray emission light which passed this confocal drawing, at least one dichroic mirror which is 
arranged behind this collimation optical system and carries out the spectrum of the fluorescence 
from said sample with the predetermined spectral characteristic, and this dichroic mirror 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran„web^cgi - ejue?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 04/01/26 



1/3 v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Conventionally [ <1st conventional example> ], as a flying spot microscope in which fluorescence 
observation is possible, it is indicated by the U.S. Pat. No. 4997242 number specification, this 
performs a single or two fluorescence observation using the laser light source of single 
wavelength, and d raw ing 7 is drawing for explaining the 1st conventional example. As shown in 
drawin g 7 , the laser beam injected from the laser oscillation machine 24 is scanned by the 
optical scan member 25 described below. 

[0003] That is, it is reflected by the beam splitter 23, and after carrying out a two-dimensional 
scan by galvanometer 46b and plane mirror 35b which constitute galvanometer 46a which 
constitutes the 1st galvanometer scanner, plane mirror 35a, concave mirrors 42a and 42b, and a 
galvanometer scanner, it glares on a sample through a microscope. After the fluorescence 
emitted in the sample following the optical path of reverse and passing a beam splitter 32 by this, 
it passes photomultiplier 30 at the time of single fluorescence, and the spectrum of the time of 
two fluorescence is carried out by the beam splitter 32, and it is respectively detected by a 
photomultiplier 30 and the photomultiplier 34. In addition, it has an ocular 27 and the diaphrams 
31 and 33 for irises in addition to the configuration described above. 

[0004] in the thing of such a configuration, after the fluorescence from the sample which is not a 
drawing example reflects an ocular 27, plane mirror 35b, and concave mirrors 42a and 42b, it 
becomes a parallel ray, and is reflected by plane mirror 35a, and it passes the diaphrams 31 and 
33 for irises, and is detected by photomultipliers 30 and 34. 

[0005] The confocal effect is acquired by the image formation optical system of the 1st 
conventional example described above taking the large optical path from diaphrams 31 and 33 to 
concave mirror 42a. Since the fluorescence from a sample becomes a parallel ray from concave 
mirror 42a before a photomultiplier 34 when an objective lens is a focal location, the light beam 
diameter led to a photomultiplier 34 is determined for the diameter of diaphrams 31 and 33. 
[0006] As shown in <2nd conventional example> drawing 8 , the laser beam from a laser light 
source 1 The beam expander 2 which is the optical system for expanding to the beam diameter 
which becomes suitably A passage, After expanding a beam diameter, choose laser wavelength 
by the laser line filter 3 for choosing laser wavelength, and it is reflected with a dichroic mirror 4. 
XY polarization is carried out by the X-Y scan optical system 5, such as a galvanomirror, and 
through the pupil lens 6 and a microscope 7, a laser beam will be irradiated on a sample 1 9 and 
will carry out the beam scan of the sample 19. 

[0007] The spectrum of the light which passed return and a dichroic mirror 4 is carried out with 
a dichroic mirror 64 in a path with the fluorescence from a microscope 7 to [ path ] a dichroic 
mirror 4 from the sample 19 excited by this, and one side passes along the image formation lens 

71, and is detected by the photodetector 15 through the confocal drawing 74. 

[0008] Similarly, it is reflected by the mirror 66, and the fluorescence which the spectrum of 
another side was carried out with the dichroic mirror 65, passed along the image formation lens 

72, and was detected by the photodetector 1 4 through the confocal drawing 75, and passed the 
dichroic mirror 65 passes along the image formation lens 73, and is detected by the 
photodetector 1 3 through the confocal drawing 76. 
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[0009] The 2nd conventional example described above can lead the fluorescence from a sample 
19 to the light-receiving field of a photodetector 15 by setting the distance I to a photodetector 
15 to the focal distance f and the confocal drawing 74 of the image formation lens 71 suitably. 
Similarly, the fluorescence from a sample 19 can be led to the light-receiving field of 
photodetectors 14 and 13 by setting the distance I to photodetectors 14 and 13 to the focal 
distance f and the confocal drawing 75 and 76 of the image formation lenses 72 and 73 suitably. 
[0010] <3rd conventional example> drawing 9 constitutes drawin g 8 as follows. That is, the 
dichroic mirrors 64 and 65 of drawing 8 , the image formation lenses 71 and 72 currently 
arranged among photodetectors 15 and 14, respectively, the confocal drawing 74 and 75 and a 
mirror 66, the image formation lens 73 currently arranged between photodetectors 1 3, and the 
confocal drawing 76 are not formed, but the image formation lens 77 and the confocal drawing 78 
are formed among dichroic mirrors 4 and 64. 

[0011] Thus, if it is made a configuration like the 3rd conventional example, while the same 
function as drawing 8 will be obtained, compared with the conventional example of drawi ng 8 , 
equipment becomes easy and is that the cost of it is cut down. 

The <4th conventional example> Conventionally, as a flying spot microscope in which 
fluorescence detection is possible, it is indicated by the U.S. Pat. No. 5127730 number 
specification, this detects two fluorescence using the laser light source of two or more 
wavelength, and drawing 10 is drawing for explaining the 4th conventional example again. As a 
laser light source 50, the Kr-Ar laser light source 50 which carries out the coincidence 
oscillation of the laser beam (488nm, 568nm, and 647nm) is used. 

[0012] The laser beam 51 of three wavelength oscillated from the laser light source 50 is set to 
two, 488nm and 568nm, by dual band pass filter 52a of an excitation filter 52, and is led to the 
fluorescence sample 55 through the objective lens (not shown) of the lower part of drawing with 
the dual dichroic mirror 54. Said objective lens and the dual dichroic mirror 54 are penetrated, it 
is reflected with a reflecting mirror 56, and two kinds of wavelength which emitted light as 
fluorescence from the sample 55 is led to the filter block 57. And a spectrum is carried out to 
each wavelength by dichroic mirror 57a for a photometry which it has in the filter block 57, and it 
is detected by photomultipliers (PMT) 58 and 59 respectively through Filters 57b and 57c. 
[0013] Thus, according to the flying spot microscope shown in drawing 10 , double excitation 
observation can be performed combining the multi-line laser light source which oscillates two or 
more wavelength. 

The <5th conventional example> On the other hand, the flying spot microscope which detects 
three fluorescence for the 5th conventional example is indicated, and drawing 1 1 is drawing for 
explaining this. As for the laser beam (488nm and 514nm) 161 oscillated from the laser light 
source 160, only one one of wavelength is penetrated with the EKUSUTANARU filter 162. 
[0014] And it is reflected in an illustration lower part by the beam splitter 163, passes along XY 
scanning unit 164, and is condensed by the sample 165 through the ocular 166 and objective lens 
167 in an optical microscope. In this case, the 165th page of a sample is the scanning unit 164, 
and two-dimensional scans the 165th page of a sample. Then, the fluorescence which emitted 
light from the sample 165 passes along an objective lens 167, an ocular 166, and the scanning 
unit 164. 

[0015] And a beam splitter 163 is penetrated, the spectrum of the case of a two-wave 
photometry is carried out by the beam splitter 168, one of these is led to a photomultiplier 174, 
the spectrum of the spectrum of another side of a beam splitter 1 68 is carried out by the beam 
splitter 169, one of these is detected by the photomultiplier 173 through a filter 172, and another 
side of the spectrum of a beam splitter 169 is detected by the photomultiplier 171 through a 
filter 1 70. 

[0016] Thus, suitably, the fluorescence from the irradiated laser beam 161 passes a beam 
splitter 163, and a spectrum is carried out by beam splitters 168 and 169, and it is respectively 
detected by the sample 165 by the photomultiplier 171,173,174. 

[0017] In recent years, in fluorescence observation, not only a simple stain but the multiple stain 
is used abundantly. It carries out in order to visualize not only fluorescent staining but also a cell 
and the specific object of an in-house (singularity). Therefore, the indicator of the time of the 
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multiple stain must be carried out as a difference in the difference of a color with each clear 
dyeing part, i.e., fluorescence wavelength. 

[0018] By the way, if there are the various methods in fluorescent staining extremely and the 
multiple stain is performed, a partial lap portion (crossover portion) may arise on fluorescence 
wavelength, and, as for drawing 12 , it is shown. 



[Translation done.] 
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0, 11, 1 2, ilftl^Xl 6, 17, 1 8, ft&fcb 
14, 15*mtSo XU7H0, 

ii.i 2<D*&&g{b£-e3ckT\ &m?z&*cDm 

[0 0 3 5] fc^aE^fclg 1 HSgPtCfctttf, fflilMMi 

[0 0 3 6] <m2^SSCT>|g2{i, *^©^2*SS 
«<0)t*3S*5^HT»*»), t5Kli©millSgCT©lf-A 

fc, ff/i:ti:^ , -Y^a-t'-y^55—2 2*5«fct/U- — «f9-f 
so >7 3 fcfSW* $c,{c^-('^a.Y-y^ = ^-2 2 



6 <D ft* If -Ax ^ X/S > 2" 2 tcffi* U Tfig*f -T 

^^9-4 ■eEWStifca, *W» 1-3. 14. 1 5tC 

[0 0 3 7] U-1fftiB2 Oi: 4 8 8 nm. 5 

6 8nm^Ar-Krl/-fM 3 5 1 n m<D A r l» 

-rftt>^ u— *fftsu. 2 ofr&o— tt«a±<0 
yttfris-f-* >{f9ic&t)ftnt£tL^ ytmm^i 3, 

14. 1 5lCcfcoTfi*ttl2n*<DT, S/N#fi<. % 

[0 0 3 8] <*3l»M>B3tt, *»WO»3SfeW 
0J<Oft^**rrHTi& 0 . SuxEOSg 1 HfiB0!l<D If 
ftKl £\ M*tf 3 5 1 nm, 4 5 8 n m. 488n 
m. 5 14. 5 nmOVW^^A r *fftilMp& 

a**s**Biwp»su-if*W2 ljcasHu e-A 

[0 0 3 9] »3H«ffi|fcck*l«, 1fftiB2 1 fr£ 

1 9 ^ & < zmyttf? r *>?9ic&*) 

ft&ffi»13 f 14. 1 5^£oT&ffl2n£<DT\ S 

[0 0 4 0] <*4H«i«>BI4tt, 4 Igfli 

1 9 3^60SQ^**3W*«M»UVX6 1 ISfiU 
>X6 1 ©*S««ftBfe:EB*nfcft«^«t) 62t l 

-A) *¥fifft»K:'r*3U^-h3ie¥5R6 3fc, CO 
3y*^h3fe¥*6 3©«#fcBHStU 3fje©#ft«F 

TjtciBH^n, ^*a^7*^7-6 5*^S5ns 

[0 0 4 1] COcfc'S&fllJSEcDfeOtCiol/^T. 3>JpC — 
h«*»6 3teJ:0. #«0^!>6 2*iiaLfcft (tt 

lift) ttwjfcfc**<arn*. ftoT. ««ua*Sft)6 2 

o&ficoft^^-n^tico^tB^ 15. 1 4 astfic 1 
3 tc<fc-^T soft -r scwpsso 

[0 0 4 2] L<Di^ ttM0tt£9 6 2fr6H©*3a 
ffiJifclftftttJgl 5. 14. 1 3£:KfiLT£>, ffill^ft 
ft^£ 6 3 tc A D TfTJttfcWft* c 



(5) W8-4 3 7 3 9 



4. 6 5, 5?-6 6*^LT««a»15, 14*6 

4. 6 5, ft^ttjggl 5, 1 4 ft&tf fcl 31*. 3tt¥± 
[0 0 4 3] <*5H«|«>BI5tt, *»WO*4H* 

3*. WTOck5ft3y^-hft^6 7i:bfct>OT? 
^-ftfc%, 3'J^-h)t^6 7^ WrffitfTffi 
10 OftUVX. #Stf£Rflg±©au;vXkU frocofl 

[00 4 4] coi5fcii«t5ciK:J:0, 3«J^ 
hft^6 7*iiiiLfefttT-A«¥fTft*g^ftt), ^ 
^>n^y*35-6 4, 65T#ft**U ft^tB§§ 1 

5. 1 4ft6tflC 1 3lC§ftffi%b^^n&C£ft<# 

[0 0 4 5] nU^-hft^6 7«, ««ua»t)** 

20 <»6H«6ffil>H6 (a) «\ *^O^6^W)c0ft 

6 7^ ai^>X6 7 a tWU>X6 7 b 

U 2 6tcft<Dig^M^ftXU >y h 1 0. 11.1 
2> KiftL^Xl 6, 17. 18.ftttttl«13 f 1 
4. 1 5*^«i«Lfefe<0-e»So 
[0 0 4 6] C<D£5%;mtfi(D$><DlZlS^Ts I^Lft 

>x. x-Y^fift^, ^>r^n>ry^57-«:aiifi 

30 L> MM0 6 2, nU^-hft^ 

*6 7*loT^f-f^9lCl4 0 ttfttt. ^<£> 

^TttCti, &^XD y M 0-1 2, Ml/>Xl 6- 

i 8, ft^m§§i 3~i 5tf*rj5*rs 0 x»jy h 
io-i 2<o«*^k*^sii^t?, «ffi-rs&*<o£ 

ftiSSHBtf^HRT^ fc ft 3o 

[0 0 4 7]»6*««m 3>J^»W^6 7 
«\ aU>X6 7 a k[HI^>X6 7 bOfi^W/ct 

40 ft^T^So Ctlfi, 06 (b) n)J^ 
- hft¥^6 7 k LTdl/VXO^T*«^L/c*&^Jt 

[0 0 4 8] 

M©S)t^n^-/^&^ s /NO<fci>^ft^ttjco 
Rllfeft*2ES!ft¥Wa«*««-p#*o Sfc. 



(6) 



<&M¥ 8-4 3 7 3 9 



10 



im i ] *&w<Dj£mi¥t¥mmi<nm i mmm*^? 

0„ 

[02] *»n<07gSSB%^RfR«OS2lSfigfifq«^r 
0„ 

0o 

[0 4] *^o^i^^^©^4Hss«^^-r 

0o 

[0 5] *»Wo5^S5t¥IBmi©^5*SfiCaj^^-r 

0o 

[06] *&w<DMmm¥mmt<Dm6mmm*7rct 

0o 

[07] Slf l ft*M*7jkir® 0 



[08] flS2«*W*^-H. 

[09] »3tt*«i*^rig. 
[010] ig4se^ff)j*^0 o 

[011] S5ti^fl$itB. 

[01 2] ^7tO^nx^--^^-r0o 

2\ 4' -^^0^7*57-, 5-XY3t*3tt*3R, 
6-«±18RU>X 7 8-««UiS}tt^5R, 
10, 11, 12-nr^XU'V 

k i3, i4, 1 5- -m&mm, i 6. 17, is- 

DiTt^X 19-1*, 2 1, 2 9-l/-fm 6 
1 •H&Stl'VX, 6 2-«»jSK!)< 6 3, 6 7-3'iJ 
*-$ft&1k. 6 4, 6 5 -^V^n-f •y* = 5>-. 6 
6 -57-„ 
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